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(54) REFRACTORY HEAT INSULATING MATERIALS 




(71) We, FosEco International 
Limited, a Britisih. Comipany oif 285, Long 
Acre, Neohells, BLmingham 7, England, do 
hereby declare the iiwenition for whicdi we 
5 pray that a ipatCTit may be granted to us. 
and the method hy -whkh it is to bo per- 
fomied. $0 be partiouilarly descn3bed in and 
by the following statean^t: — 

The {present invention lektes to refractory 

10 heat-lnsulaiting materiaHs for use in casting 
molten anetal. Though their use is not so 
limited, the materia according to «jhe 
present invention are of principal value in 
the casting of steel, fbeoause of their pro- 

15 perties at very high temperatures. 

Atxbrding to the present inventian, there 
are provided reifractoiy heat-dnsodating 
materials wMch comprise 1-20% hy weigjht 
of aluminium, magaesdum, silicon or zir- 

20 coiiium in particuiate form, 10-97% by 
weight of a refrax:Aory fibrous component 
selected from aluminosi3i<ate &yrt, zircon 
abre and silica fbbre, and a fbinding agent 
comprising an organic binder and ooUwdal 

25 silica sol. 

It is found that riser sleeves, hot-top 
Iming slaibs, feeder heads and -like shapes 
made of such refractory hea/t-insulating 
materials can (be used satisfactorily in the 
casting of steel, at high tempera4?ures such 
as 1600-1650°C. It is .believed (that Ihe cause 
of unsatisfactory performance of ^ riser 
sleeves of other types is the presence of 
molten oxides, eg. of iron and manganese 

^5 on the surface of tiie steel, whdoh tend to 
flux away and destroy many of the in«gredi- 
ents of {previous refractory heat-insulating 
comipositiotts, and tiius rendra* diem in^ec- 
tive. It is believed that in the "present case, 

40 the metal in the heat-hisulating material 
reduces the molten iron oxide to iron, with 
the production of a higjily refractory oxide 
which forms a protective ilayer over the 
steel-coBtactinp surface of the heat-insu- 

45 lating material. It is found that by the 
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use of the jpresent invention, refractory heait- 
insulating materials may be 5>roduced which 
are usaible with steel tout have a compara- 
tively low density (and low thermal conduc- 
tivity). Prior materials have been insuffici- 
ently refractory for use with steel. By means 
of the iujvention, materials which are usable 
with steel but have a density of below 0.5 
gm/cc may be produced. 

The materials of the jxresent imvemtioh 
may indlude in addition to the components 
noted above, particulate refractory fillers 
such as crushed coke, alumina, magnesia 
and silflca and other very highly refractory 
materials. Tihesc may constitute 10-87% by 60 
weigjit of the heat insulating materi^. 

The organic binder may toe an organic 
gum or resin, but the preferred organic 
binder is starch. The binding agent prefer- 
aibly constitutes from 2-16% by wed^t of 65 
the h^t insulating material. 

The iparticulate metal used is pieferably 
of a grading such «l!hat at least 99% by 
weight will pass a 0.053 mm opening mesh. 

The method of formation of Ihe heat- 70 
insulating material is preferably tiiat of forim- 
ing a slurry off the ingredients in a liquid 
medium (usually water) and Gorcking the 
liquid through a mesh farmer so as to 
deposit on 4he former a body of the siuiry 75 
solids, and subsequently removing and dry- 
ing the coherent shape so formed. 

A partficular ipiooess for producing such 
materials is described in Specification No. 
1204472. The Blurry solids content employed 80 
is prefetalWy an the range 0.1 to 10% by 



The following examples will serve to 
iBustrate the invention: 



EXAMPLE I 
A 1% solids oonternt aqueous slurry 
was made up by addmg the following in- 
gredients in i&e propoTtions by weight 
stated : 
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Aluminosilicate fibre 71.44% 
Aliiminiina (99%<0.053iiiun) 7.14% 
Colloidai sili«i sol 14.28% 
Starch 7.14% 

5 

100% 

The altuninosilicate fifbre had an anaiys^is, 
>by weight of 42-57% AI2O3, 45-57% SiOa 
and 1-6% TiO^. together with traces of otiier 
10 oxides. 

This sluiiy is defwatered into a cyuna- 
rical mesh (former to deposit a sleeve of 
thickness 12mm, which was stripped from 
!tihe former and dried at 160°C for 2^ houre. 

15 Such, a sleeve was oised as a riser sleeve in 
a largo steel casting, other risers of which, 
were lined with commercial riser sleeves of 
the same dimension. After casting, the riseis 
were examined. The commercial sleeves 

20 were 'badly damaged and the risers showed 
a quantity of pipe, indicating insufl&caent 
thermal insulation. The riser sleeve accord- 
ing to the invention was substantially un- 
damaged, and the solidMed liser^ had a 

25 fairly flat top and showed no jpiipe into the 



EXAMPLE 2 
A 1% solids content aqueous slurry was 
30 prepared 'by adding the following ingredients 
in t^e proportions by weigiht stated: — 
Almninosilicaite flibre 61% 
Staich 6% 
GoUoidai silica (as 30% SiQs sol) 5.5% 
35 Aliiminimn powder 

<99.7%<0.053mm) 9% 
Alumina 17-5% 
Aluminium sulphate 1 % 

Using tiie process descDSbed in Spedfica- 
40 tion No. 1204472 75mm X 150!ami hi^ 
sleeves were produced. Hie density was 
0.30-0.40 g/cc. 

One such sleeves was used to feed a 
120mm cube (a standard laid dovm by the 
45 Steel Foundries Society of America) the 
assemlbiy being moulded up in s3jc£^&- 
bonded sand. A 'bottom running system was 
used and the casting was produced from 
fully killed, 0.24-0.40 carbon steel, at a 
50 ladle tCTiperature of 1590 + 10''C. The sur- 
face of the metal in the sleeve was covered 
with a layer of FERRUX 40 anti-piping 
compound. (FERRUX is a Registered Trade 
Mark). 

55 After casting the sleeve stripped easily 
from the riser giving a smooth smfece free 
from penetration or dilation. On sootioning 
tiie castii^ was found to ibe sound. 

40 EXAMPLE 3 

Comparative tests were carried out using 
I1W0 deeves, one of which oositajned alu- 
mininm. 

Low-solids-content slurries were prepared 
65 il^ dispersing the following materials in 400 



litres of water: — 

(A) Almninosilicate fibre 1500 g 

Stardi 140 g 

Colloidal silica sol 

(30% SiO-s »by wt) 400 g 70 

Aluminium sulphate 25 g 

Ob) Aiuminosilicate fibre 1500 g 

Starch 140 g 

Colloidai silica 

(30% SiOo 4>y wt) 400 g 75 

Aluminium suljrfiate 25 g 

Aluminium powder 
(99.7%<0.053mm) 300 g 

Using the process described in Specifica- 
tion 1204472 75 mm internal diameter 150 80 

high sleeves of wall thickness 12mm 
were formed using a forming time of 60 
seconds. These sleeves were then used to 
riser 120mm ombe steel castings and the 
folowing results iwere obtained. 85 

The s-leeve which did not contain alu- 
oninium produced a poor riser surface due 
to slaggLDg and metal penetration, appreci- 
alble dilation, and also unsoundness in the 
testing- However, the sleeve containing alu- 90 
■mmhmi gave Considerable improvement 
'with regard to slaggmg, penetration and 
dilation, and its feeding ohiracteristics were 
good. 

Dilation was assessed by measuring the 95 
diameter of the idser : at its base the dimen- 
sions were 75mm in the case of the sleeve 
containing aiumini'um and 9foim in <the 
case of the sleeve without alumimum. 

Feeding characteristics were assessed by 100 
measuring the pipe deptli in cms. from the 
dnterface between the riser and the cast- 
ing, the results «being recorded as positive 
into the riser and negative into the castiing. 
The sleeve containing aluminium produced 105 
a pipe depth of -f 3.6 cm while the sleeve 
•witl^ut aJmninium produced a pitpe depth 
of — SJ5 om. 

WHAT WE CLAIM IS:— 110 

1. .A refraotoiy heat-insulating material 
comprising 1-20% iby weight of aluminium, 
magnesimn, silicon or zirconium in particu- 
late fonn, 10-97% Q>y weight of a refractory 
fibrous component selected from alumino- 115 
sili(».te fibre, zircon fibre and siHca fibre, 
and a binding agent comprising an organic 
binder and colloidal sHica sol. 

2. A refractory heat-insulating material 
according to claim 1 which contains a pro- 120 
portion of a particulate refractory filler. 

3. A refractory heat-insulating material 
according to claim 2 wherein said propor- 
tion is 10-87% 'by wwgiht 

4. A refractoiy heat-insulating material 125 
according to cladm 2 or 3 wherein said 
refraotoiy filler is selected from crushed 
coke, alumina* magaesia and silica. 

5. A refractory heat-insulating material 
according to any of claims 1-4 ^wherein Xb& 130 
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binding agedt conistitates 2-16% iby weight 
of the matenal. 

6. A refractory hcat-dnsulaitiiig snalexial 
acoordiitg to any of claims 1 to 5 wherein 

5 the organic binder is staioh. 

7. A refractory heat-inmlating material 
according to any of claims 1-6 wherein at 
least 99% by weight of the particulate 
metal oised will pass a 0.053 Trrm opening 

10 m^h. 

8. A refractory iheat-inmlatmg material 
according to daim 1 suibstantiailly as herein- 
before described in any one of the fore- 



going specific examples. 

9. A refractory beat-insoilatinig material 15 
acording to any of claims 1-8 in the form 

of a slab or sleeve. 

10. A lining for a riser, feeder (head, hot 
top or mould for casting steel which is 
fanned from sleeve or slalbs as defined in 
claim 9. 

Agents for the Applicants. 
GALLAFENT & CO., 
Chartered Patent Agents, 
8 Staple tm, 
London. WCIV 7QH. 
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